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性能的因素。同时，本论文对脱合金方法制备 (Cu, Co) 基合金多孔薄板及多孔
薄带材料也进行了研究，所取得的主要研究结果如下： 






(2) 本研究利用相图理论，进行合金设计，通过脱合金法制备 Cu-Fe 基及
Cu-Ni 合金多孔薄板材料。研究结果表明，由于 Cu-Fe 基合金具有 fcc 两相分离
的性质，采用脱合金法制备的多孔薄板材料，其孔隙呈柱状，孔隙排布均匀；
Co、Ni 元素的含量对孔隙形貌有重要的影响，过量添加 Co、Ni 元素，孔隙被
堵塞，不易形成孔隙通透的多孔薄板材料；热处理工艺对孔隙的形貌及尺寸影
响不明显。对于 Cu-Ni 基合金，随着热处理时间的延长，多孔薄板材料中的孔
隙逐渐变大；热处理时间为 1~3 天时，孔隙近似呈球形；热处理时间为 5 天时，
孔隙呈骨架状分布；热处理时间为 7 天时，孔隙呈工字形，且排布均匀。 
   (3) 本研究利用相图理论，进行合金设计，通过脱合金法制备 Co-V 合金多孔
薄带材料。研究结果表明，热处理后的合金多孔薄带的尺寸及形貌比未经热处理

















(Cu, Co)-based porous alloys have been widely used in construction and 
chemical industry because of their extraordinary properties, such as good mechanical 
property, electrical property and thermal conductivity. In this thesis, Cu-based porous 
bulk alloys were produced through Powder Metallurgy method, and factors which 
influenced porosity and mechanical properties were also studied. Meanwhile, 
dealloying method was explored to produce Cu-based porous monolithic materials, 
and the parameters were studied in detail. The main achievements are summarized as 
follow: 
(1) Cu-Ni-Fe-Si alloy powders were used to fabricate porous alloys together with  
NaCl, serving as space holder material. Compressive strength of the samples 
increased with the rising of sintering temperature. Within 8h, compressive strength 
increased with the prolonging of sintering time. But when it exceeded 8h, the 
compressive strength was maintained nearly at a constant value. Compared to the 
traditional methods, it is free from contamination and more costless. 
(2) Cu-based monolithic porous materials were produced through dealloying Fe from 
Cu-Fe-X (Co, Ni) ternary alloys. The influences of annealing temperature, annealing 
time and corrosion time were studied. The results showed that the Fe-rich phase and 
Cu-rich phase were found in the ternary alloys. Since the difference of corrosion 
resistance between these two phases was large, monolithic porous materials could be 
produced by dealloying Fe in the Fe-rich phase. The influence of heat treatment on 
the pores morphology features were not obvious. While the composition showed great 
influence. When the content of Co and Ni were upto 10 at.%, the pores in the samples 
were blocked. Dealloying method was used to produce Cu-based monolithic porous 
materials by the corrosion of Cu-Ni-V ternary alloys. The results showed that pores in 
the samples grew with the increasing of sintering time at 900℃. Also the shape of the 
pores tend to transfer from ball to skelecon and oblong. 














of contents, annealing temperature and corrosion time were discussed. The results 
showed that samples with more V element performed a better formation of pores. For 
samples annealed at 400℃ for an hour, they are easier to be eroded; the size and the 
shape of the pores tend to be more even. Corrosion time played an important role on 
the formation of the pores and when it comes to 6h, pores on the ribbon were obvious 
and it performed a better formation of pores. 
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    1) 连续固体作为多边形二维排列； 
    2) 连续固体呈三维网状结构，形成的孔隙相互连通，这种三维多孔材料被
称为“开孔多孔材料”； 




















图 1.1 多孔材料分类示意图 










    多孔金属材料分类方法众多，工业生产中，主要按其形状及结构分类，可分
为： 
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